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Response to Office Action Mailed February 7. 2000 



In response to the Office Action ("Office Action") mailed February 7, 2000, please 
amend the application as follows. 

In the Claims 

Amend claims 1, 2, 7, 8, 11, 12, 15, 18, 21, and 22 as follows: 



\ 

\ 



1 . (Xj^ended) A method for identifying [and isolating] a non-redundant nucleic acid 
[fragments] ina^sample 0/011^0 acid fragments , the method comprising: 




(a) providing 



a random sample of nucleic acid fragments; 




\K \ \ X 

w (b) immobilizitfg^the rakdpj^fample of nucleic acid fragments on a microarray; 



(c) hybridizing one or more labeled probes corresponding to previously arrayed or 
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(d) \ [detecting fragments hybridized to the labeled probes and] identifying at least one 



\ 



irtvmc 



obilized fragment that hybridizes weakly or does not [hybridized or weakly 



hybridized] hybridize to the labeled probes; and 
(e) sequencing a fragmerfTidentifo|d in step [(e)] (d) that [was] does not [hybridized] 
hybridize [orwas/weakly hybridized] to the labeled probes, thereby identifying a 
non-redundant n(u&leic acid fragment in said sample . 

2. (Amended) The method of cla8^ir^Kercin the sample of nucleic acid fragments 
[comprise] comprises DNA. 




7. (Amended)^he method of claim 1 , wherein the sample of nucleic acid fragments 
[comprise] comprises ; 

8. (Amended) The methta of claim 1 , wherein the nucleic acid fragments in said sample are 
amplified. 




1 1 . (Amended) A method for [enhancing the rate of discovery of expresse^aKNA/ cDNA 
sequences and facilitating construction nf a "U™C,ene" ^y^tiWmz multiple non- 
redundant sequences in a random sampleof nucle tcacid sequences, the method 
comprising: 

(a) amplifying a random sample 4£]#6leic acid fragments; 

(b) immobilizing the random sample of nucleic acids on a solid surface in a 
microajray format; 
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hybridizing labeled probes from a DNA source to the immobilizedf, microarrayed 
DNA] nucleic acid fragments; 

(d) [Vetecting DNA fragments hybridized to a labeled probe and] identifying at least 
one ^mmobilized fragment that hybridizes weakly or does not hybridize [or 
hybridizes weakly] to the labeled probe ; 

(e) [determining the [identity of the DNA] sequence of the fragment [by DNA 
sequencing, hybridization or other analytic approaches] identified in step (d) : and 

(f) reiterating steps (^or (c) through (e) [with previously identified sequences in the 
probe set in order to identify\dditional sequences and increase the UniGene set] , thereby 
identifying multiple non-redundknt sequences in a random ample of nucleic acid 
sequences , 

12. (Amended) A method for [enhancing theVate of discovert df genomic sequences and 
facilitating isolation of a DNA] identifying multiple^nucleic acid fragments corresponding to 

iis^r 

(a) amplifying a random sample of genonftw^ from a whole 
genome or subregion of interest ; \^ 

\ 

(b) immobilizing the random nucleic acids on a solid si^ace in a microarray format; 

(c) hybridizing labeled probes from a DNA source to the ir^nobilized, microarrayed 
[DNA] fragments; \ 

v 

(d) detecting DNA fragments which hybridize to [a] the labeled prqbe; 



\ 

whole genome or subregions of interest, the method comprising 
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i, 




\ 

(e) \detennining the [identity of the DNA fragment by DNA sequencing [, 

hybridization or other analytic approaches] sequence of the fragment identified in 



\ 



OJpv step (d\ and 



\ 

(f) reiterating st^s 1$) or (c) through (e) [with previously identified sequences in the 
probe set in order^o identify additional sequences and increase the UniGene set^ 
thereby identifvihg mi&tiple nucleic acid fragments corresponding to a whole 
genome or subregions of intba^t . 



1 5 . (Amended) A method for [enrichment and/or isolation of DNA] identifying n ucleic acid 
sequels that are [unique to a population compared to another population] present in 
different amounts in a first source and a second source , the method comprising: 

(a) amplifying and providing a random sample of nucleic acid fragments; 

(b) immobilizes the [random] nucleic [acids] acid fragments on a [solid] coated glass 
surface in a mWoarray format; 

(c) hybridizing labeled probes from a first source and labeled probes from a second 
source to the immobilized [^icroarr^ecyDNA] nucleic acid fragments; 

(d) detecting [DNA] nucleicyficid fragments \hich hybridize to a labeled probe from 
the first source [or] but (whiclMo not hybridize to a labeled probe from the second 
source; and 

(e) determining the [identity] sequence oTtBrgNA fragment [by DNA sequencing , 
hybridization or other analytic approaches] detected in step (d). 
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(1 ]/ thereby/identifying nucleic acid sequences that are present in different amounts in 

l/V' 1 a first source and a second source . 




18. (Amended) A method for [increasing discovery] discovering a [of related DNA 

sequences] nucleic acid sequence related to a known nucleic acid sequence , the method 
comprising: 

(a) amplifying a random sample of nucleic acid fragments; 

(b) immobili^^ the random nucleic acids on a [solid] coated glass surface in a 
microarray format; 

(c) hybridizing labele^robes to the immobilized [, microarrayed DNA] fragments, 
[particularly at decreased hybridization stringencies]; 

(d) detecting [DNA] immobilized fragments which hybridize weakly to a labeled 
probe; 

(e) determining the [identity of the DNA] Sequence ofthe immobilized fragment of 
step (d) [by DNA sequencing, hybridization or other analytic approaches]; [and] 

(f) comparing [DNA] the [sequences] sec j^ce ofthe immobilized^frdgment 
[obtained] to [other available DNA sequenc^oraetectsequences] one or more 
sequences in a sequence database: arid 

(g) determining whether said fragment is identical to one oftnore of said database 
sequences. 
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wherfein an4mmobilized fragment of step (e) which [show] shows homology but 
[are ^ot^ is not identical to sequences in said database is a nucleic acid sequence 
relateckto a Kaown nuefeic acid sequence . 




21. 




22. 



(Ainended) A method for [enhancing the rate of removal of] removing undesired 
sequences from a sample of nucleic acid fragments, the method comprising; 

(a) amplifying a random sample of nucleic acid fragments; 

(b) immoMiizing the random nucleic acids on a solid surface in a microarray format; 

(c) hybridizingHabeled probes [, which are sequences targeted for removal,] to the 
immobilized [, Jnicroarrayed DNA] fragments , wherein the u nlabeled probe 
includes a sequenckwhose removal is desired from said sample ; 

(d) [detecting DNA fragments hybridized to a labeled probe and] identifying at least 
one fragment that hybridizes weakly or does not hybridize [or hybridizes weakly] 
to the probe ; 

(e) determining the [identity of the DN^V fpfgment by DNA sequencing, hybridization 
or other analytic approaches] sequerfc^of the fragment of step (d) ; and 



(f) reiterating steps (a) or (b) or (c) ttfrough (e^Jwith previously \dentified sequences 
in the probe set, as deemed necessary, in ordeK [to ehminate]\therebv eliminating 
unwanted sequences from the popul^eiwalfra^ 
(Amended) A method for identifying changes in copy numb^of DNA sequences 
between different sources of nucleic acids, comprising: 

(a) amplifying a random sample of nucleic acid fragments [froirl\a given source]; 
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(b) 



(c) 



(d) 



i\imobi 



(e) 



bilizing the [random nucleic acids] fragments on a [solid] coated glass 
surface in a microarray format; 

hybridizing labeled probes from another source to the immobilized [, 
microaiWed DNA] fragments; 

detecting [K)NA] fragments which show absent, significantly lesser a or 
significantly gteatdr hybridization^ a labeled probe relative to fragments from 
another source; anfc 

determining the identW of the [DNA fragment(s)] fragments id entified in (d) [by 
DNA sequeno(ng, hybrid\ation or other analytic approaches] , thereby id entifying 
changes in copy number 01 DNA sequences between different sources of nucleic 
acids. 



j 



Add the following new claim: 



-Aa method for reducing redundancy in a sample of nucleic acid molecules, the 
^ method comprisik^: 

(a) provi^h^a heterogeneous sample of nucleic acid molecules; 

(b) immobilizin£ N the saij^le of rhjcl^c acid molecules on a first microarray; 

(c) hybridizing to saXsample one or more labeled probes corresponding to sequences 
known to be or suspected of being pre&ent in said sample of nucleic acid molecules; 

(d) identifying at le^st one immbtjilized molecule that hybridizes weakly or does not 
hybridize to the labeled probes, 

(e) providing a probe which specifically re^gnizes the nucleic acid molecule of (d); 
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\ 

(f) optionaHyl^ffeating steps (b)-(d) or (b)-(e) using a labeled probe which includes 
\ the probe of step (e) jthe^by reducing redundancy in said sample of nucleic acid molecules.-- 



1 



REMARKS 



Claims 1-25 are pending in the application. Claims 1, 2, 7, 8, 11, 12, 15, 18, 21, and 22 
have been amended to more particularly point out and claim the invention, and to correct various 
informalities. Support for the amendments appears in, e.g., the claims as filed. Additional 
support for the amendments to claim 1 1 appears in, at least, page 11, lines 20-21 (discussing non- 
redundant sequences in a random sample of nucleic acids). The amendment to claims 17, 18, 
and 22 introducing the "coated glass" language is supported at page 8, lines 23-25. Additional 
support for the amendments to claims 18 appears at page 6, lines 10-11 (describing sequence 
databases) and at lines 14-16 (discussing signal-to-noise ratios of less than 0.5). New claim 25 is 
supported in the specification at, e.g., page 3, line 19 to page 4, line 24. No new matter has been 
added. 

The claims are rejected as indefinite, anticipated, and obvious, on various grounds. 
Rejection under 35 U.S. C. § 1 12. second paragraph 

Claims 1-24 are rejected as indefinite, on various grounds. The rejection is traversed to 
the extent it is applied to the claims as amended. 

Claims 1-10, 12, and 15-24 are rejected for failing to recite a final process step which 
meets the preamble to the claim. Claims 1, 12, 15, 17, 21, and 22, from which the remaining 
claims subject to the rejection depend, have been amended to relate the final recited step to the 
claim preamble. Accordingly, it is believed this aspect of the rejection can be withdrawn. 

Claims 1-10 are rejected because step (e) in claim 1 itself referred to step (e). Claim 1 
has been amended so that step (e) refers to step (d). 
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Claims 1-14 and 18-21 are rejected as indefinite for reciting the phrase "weakly 
hybridized". This aspect of the rejection is traversed. The Examiner states that the specification 
does not provide an adequate definition of this phrase, and that it is unclear whether "weakly 
hybridizes" means some hybridization or no hybridization. However, the specification explains 
that "weakly" hybridizing refers to a hybridization signal that has a signal-to-noise ratio (S/N) of 
less than 0.5. While a value of S/N of less than 0.5 may indicate that there is no significant 
hybridization of a probe molecule to a particular DNA sample, as noted by the specification, one 
of ordinary skill in the art can readily distinguish a weak hybridization signal from no 
hybridization signal. For example, weakly hybridizing sequences are frequently used to identify 
sequences related to, but distinct from, sequences in a target probe. This approach has been used, 
e.g., to identify new members of gene families. The claim term, therefore, is not indefinite. 

Claims 2-9 are rejected as indefinite for reciting "fragment". These claims have been 
amended to clarify the particular fragment or fragments referred to in the claims. 

Claims 1 1-24 are rejected as indefinite for apparent lack of antecedent basis for the 
phrase "the DNA fragment" in step (e). The claims have been amended to clarify the antecedent 
basis of this term. 

Claims 18-20 are rejected as indefinite for use of the term "particularly". The claims 
have been amended to remove this term. 

Claims 18-20 are also rejected as indefinite for reciting the phrase "decreased 
hybridization stringencies". This language has been omitted from the claims. 

Claims 18-20 were further rejected because of apparent uncertainty in the relationship 
between steps (e) and (f) of claim 18. Claim 18 has been amended to clarify that that step (e) 
requires sequencing the determining the sequence of the immobilized fragment of step (d), and 
that step (f) requires comparing the sequence of the immobilized fragment to one or more 
sequences in a sequence database. It is believed these amendments overcome the rejection. 

In view of the foregoing amendments and comments, withdrawal of the rejections of 
rejections for indefiniteness is requested. 
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Rejections under 35 U.S.C. $ 1020)1 

Claims 15-17 and 22-24 are rejected as anticipated by Pinkel et al, U.S. Patent No. 
5,690,894 ("Pinkel"). The rejection is traversed to the extent it is applied to the claims as 
amended. 

As amended, claim 15, from which depend claims 16 and 17, requires immobilizing 
nucleic acid fragments on a coated glass surface. Pinkel does not describe immobilizing nucleic 
acid fragments on a coated glass surface. Instead, it describes biosensor optical fiber arrays that 
transmit an optical signal from sensor end of the array, on which nucleic acids are immobilized, 
to a transmission end of the array. (See, e.g., Abstract, FIGS. 1, 4, and col. 7, lines 1-23). 
Because the surface of the array transmits an optical signal, this reference does not describe a 
coated glass surface, which is required by the claims. Accordingly, Pinkel does not describe the 
invention of claim 15, nor of claims 16 and 17. 

Claim 22, from which depend claims 23 and 24, is also drawn to a method requiring 
immobilizing nucleic acid fragments on a coated glass surface. As discussed above, Pinkel fails 
to describe immobilizing on a glass surface. Accordingly, Pinkel also fails to describe the 
invention of claim 22, or of claims 23 and 24, for the reasons set forth in the discussion of claim 
15, above. 

In view of the foregoing comments, withdrawal of the rejections for anticipation is 
requested. 

Rejections under 35 U.S.C. $ 103(a) 

Claims 1-14 and 21 are rejected as obvious over Kayne et al., (WO98430388) ("Kayne") 
in view of Gress et al, Mammalian Genome 3:609-612, 1992 ("Gress"). The rejection is 
traversed. 

Claim 1, from which depend claims 2-10, requires that the sequence of a fragment in a 
population of random, immobilized nucleic acids be determined (see step (e) of claim 1). 
Neither Kayne nor Gress, alone or in combination, teach or suggest this step. In fact, Kayne 
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describes a much different method for sequencing a nucleic acid. In Kayne's method, known 
sequences are attached to a surface and contacted with undefined sequences (see, e.g., Abstract 
and page 2, lines 10-11). In contrast, the claimed method requires immobilization of random 
sequences followed by hybridization with a probe whose sequence is known. Kayne also 
describes a method in which non-hybridized sequences are recovered and sequenced. The 
claimed invention, however, requires determining the sequence of an immobilized sequence. 
Thus, for at least these reasons, Kayne teaches a completely different method for identifying a 
nucleic acid. 

The secondary reference, Gress, fails to overcome the deficiencies of Kayne. Gress is 
cited by the Examiner for teaching a method for hybridization fingerprinting of high-density 
cDNA library arrays with cDNA pools in which a cDNA library is hybridized to a microarray. 
Gress does not describe or suggest a method for sequencing an immobilized fragment on an 
array. Thus the combination of Kayne and Gress fails to make prima facie obvious the invention 
of claim 1. Claims 2-10 depend from claim 1 and are therefore also non-obvious over the cited 
references. 

Independent claims 1 1 and 12, and 21 all similarly require that the sequence of a 
fragment in a population of random, immobilized nucleic acids be determined. Thus, for the 
reasons offered in the comments concerning claim 1, claims 1 1, 12, and 21 are also non-obvious 
over the cited references. The remaining claims subject to the rejection, claims 13 and 14, 
depend from claim 1 1 and are also non-obvious over the cited references. Accordingly, 
withdrawal of the rejections for obviousness over the combination of Kayne and Gress is 
requested. 

Claims 18-20 are rejected as obvious over Pinkel in view of Maslyn (U.S. Patent No. 
5,953,727). The rejection is traversed. 

Claim 18, from which depend claims 19 and 20, requires immobilization on coated glass. 
As discussed above, Pinkel does not describe immobilization on coated glass. Pinkel also fails to 
suggest immobilization on coated glass. To the contrary, Pinkel describes immobilizing nucleic 
acids on a surface that transmits an optical signal through the array to the opposite end of the 
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array. Thus, to the extent Pinkel describes immobilizing a nucleic acid on a surface through 
which an optical signal can be transmitted, the reference teaches away from the claimed 
invention. 

The secondary reference, Maslyn, does not overcome the deficiencies of Pinkel. Maslyn 
is cited for describing a cluster as a group of clones related to each other by sequence homology, 
and that a cluster can be determined by comparing a sequence against a library or database of 
sequences. However, Maslyn does not teach or suggest immobilizing a nucleic acid on a coated 
glass. Accordingly, the combination of Pinkel and Maslyn fail to produce the claimed invention. 
Therefore, claim 18, as well as claims 19 and 20, is not prima facie obvious over the cited 
references. 

Accordingly, reconsideration and withdrawal of the rejections for obviousness is 
requested. 



Applicants respectfully submit that the pending claims are in condition for allowance. If 



contact either of the undersigned at the telephone number provided below. 

A petition for an extension of time is enclosed. The Commissioner is hereby authorized 
to charge any additional fee due with this submission, or credit any overpayment of same, to 
Deposit Account No. 50-0311, Reference No. 21127-501. 



CONCLUSION 



there are any questions regarding these amendments and remarks, the Examiner is encouraged to 




Attorney for Applicants 
MINTZ, LEVIN, COHN, FERRIS, 
GLOVSKY and POPEO, P.C. 
One Financial Center 
Boston, Massachusetts 021 1 1 
Tel: (617) 542-6000 
Fax: (617)542-2241 



Dated: July 7, 2000 
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